added to the mixture and the organic phase was washed with three portions of water (100 ml), dried with anhydrous MgSO 4 and solvents were evaporated under reduced pressure. Finally the product was purified by column chromatography of silica gel using a mixture of ether and hexane to obtain 738 mg (85 %) of TTF diol 6 as a light brown solid. Characterization: Compound 4: 585 mg (0.67 mmol) of the phosphonated PTM derivative 3 were dissolved in 60 ml of anhydrous THF under strict inert conditions. The solution was cooled down to -78 ºC. Next, 150 mg (1.33 mmol) of potassium tert-butoxide were added and stirred for 20 minutes to form the yellow-orange ylide. Then 101 mg (0.39 mmol) of 2 were added and the reaction was warmed up to room temperature and stirred for 3 days. Then the mixture was washed with water, dried with anhydrous MgSO 4 and solvents were evaporated under reduced pressure. Finally the product was purified by column chromatography of silica gel using a mixture of ether and hexane to obtain to obtain 250 mg (44 %) of 4 (E+Z) as a red powder MALDI-TOF spectrum of 1·· Figure S5 . MALDI-TOF spectrum of diradical 1 ·· (negative mode) indicating the molecular mass of the compound.
Electrospray ionization for mass spectrometry (ESI-MS)

Instrument: LC/MSD-TOF (2006) (Agilent Technologies) Intrumental conditions:
Capillary: 3.5 KV (negative) Fragmentor: 225 V Gas temperature: 325ºC Nebulizing Gas: N 2 Pressure = 15 psi Drying Gas: N 2 Glow = 7.0 l /min Sample introduction. Samples (microliters) are introduced into the source with an HPLC system (Agilent 1100), using a mixtue of H 2 O:CH 3 CN 1:1 as eluent (100 ml/min), 
ESI-MS
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Computational Details
Structures. The molecular geometries of the diradical (1 ·· ) and triradical cation (1 ···+ ) species have been optimized in their low-spin (LS, Singlet for 1 ·· , Doublet for 1 ···+ ) and high-spin states (HS, Triplet for 1 ·· , Quadruplet for 1 ···+ ), both for the Z and E isomers. All calculations have been performed at the UB3LYP/TZVP level using the D2 dispersion correction of Grimme [S1] as implemented in Gaussian 09. [S2] Dichloromethane solvent has been modelled using the PCM method. Magnetic Properties. The magnetic exchange couplings ( ) have been evaluated on those structures at the same level of calculation. For 1 ·· , we have calculated the energy of the triplet and Broken-Symmetry singlet and their energy difference has been directly used to compute 1 using the isotropic Heisenberg Hamiltonian ̂= −2 ∑̂, . In turn, for the triradical cation 1 ···+ , we have calculated the energy of one quadruplet and three doublet states (one for each possible combination of two unpaired alpha and one beta electrons on the three magnetic units) and the resulting energy differences have been used to extract 1−3 . Optical Properties. The absorption spectra have been calculated on the optimized geometries of the Z isomer of the neutral diradical and cationic-triradical species in their HS state. We have used the UB3LYP/TZP scheme as implemented in ADF 2013. [S3] Dichloromethane has been modelled using the PCM method.
Computational analysis of 1
·· and 1 ···+ :
Magnetic Properties. The ground state of 1 ·· is an open-shell singlet, with the two unpaired electrons localized in the PTM units (see Figure S15 and Table S1 ). They are coupled by an almost-negligible magnetic interaction ( 1 , see Figure S16 and Table S2 and), whose strength indicates that no magnetic ordering would be observed even at low temperatures and that the system would effectively behave as paramagnet, with ca. 75% population of triplet states. This is consistent with the CV measurements and with the observation of the Δm s = 2 transitions in the ESR spectrum. In turn, the ground state of 1 ···+ is a doublet with three unpaired electrons localized in the TTF and PTM (x2) units (see Figure S17 ). The calculations indicate that the weak coupling between PTM units observed for 1 ·· is maintained, whereas moderately-strong antiferromagnetic (AFM) interactions appear between the oxidized TTF and each of the PTM moieties ( 2 ≈ 3 ≈ −60 cm -1 ). Finally, it is worth mentioning that the anionic monoradical compound 1 ·-has not been analyzed due to the well-known difficulty of describing mixed-valence states with DFT. Figure S16 . Representation of the magnetic interactions between the potential spin-carrying units of 1. For clarity, the Cl atoms of the PTM moieties are not shown. Optical Properties. TDDFT calculations shed some light on the optical properties of the studied compounds. Even if the position of the calculated bands displays a shift toward larger energiessmaller wavelengths -, such analisys is useful to complement the rationalization of the spectra obtained experimentally. For compound 1 ·· , the calculations predict three main bands (Table  S3) . One in the near-IR (1401nm, oscillator stregth fosc = 0.1), corresponding to the charge transfer from the TTF HOMO to the PTM SUMO orbitals (see Figure S15 ). Since the two PTM units are not strictly equivalent, this transition apears as a double band (also 1338 nm, fosc = 0.03). This computed band corresponds to the experimental band observed at 900 nm, and the red-shift is associated to (i) the accuracy of the calculation, which implies larger shifts in the lowenergy region, and (ii) to the simplicity of our inspection, which does not account for the effects derived from the fast E-Z isomerization. Two higher energy bands are also observed at 590 nm (fosc = 0.25) and 520 nm (fosc = 0.44). The first one corresponds to the transition from the TTF HOMO-1 to the PTM SUMO and the second one to the TTF HOMO to an unoccupied orbital delocalized over the Vinylene-PTM system. Regarding 1 ···+ , our calculations yield two bright bands at 687 nm (fosc = 0.45) and 510 nm (fosc = 0.65) (see Table S3 ). The first one corresponds mainly (95%) to a transition from the TTF + HOMO (HOMO-1 of the neutral TTF) to the PTM SUMO (see Figure S15 ). It is, thus, equivalent to the transition observed at 590 nm for the neutral compound. In turn, the second one is a mixture of several transitions, being dominant the one from the TTF + SOMO (HOMO of the neutral TTF) to the Vinylene-PTM system, as observed for the neutral compound (band at 520 nm). As expected, the low-energy band observed for the neutral specie disappears upon TTF oxidation.
Structure. The molecular geometries of the diradical (1 ·· ) and triradical cation (1 ···+ ) species have been optimized in their low-spin (LS, Singlet for 1 ·· , Doublet for 1 ···+ ) and high-spin states (HS, Triplet for 1 ·· , Quadruplet for 1 ···+ ), both for the Z and E isomers and several conformations of the two vinylene bridges. Some of the values reported in Tables S4 and S5 have been used to extract the magnetic exchange couplings reported in Table S2 . Table S4 . Computed energy differences (in kcal/mol) of the Z-and E-isomers of 1 ·· in several conformations of the two vinylene bridges. The values are given with respect to the most stable one. The energy of the high-spin and low-spin states have been evaluated at each optimized structure. 
Isomer
